Basic elements of eviscerated carcass and chemical composition of pectoral muscle in selected and unselected ducks (short communication)
Introduction
Breeding work that has been carried out in Poland in five pedigree strains of Pekintype ducks (MAZANOWSKI et al., 1999; MAZANOWSKI and KSIĄŻKIEWICZ, 2004 ) is aimed to increase their muscling, primarily the content of pectoralis muscles in carcass, while decreasing the content of fat. Just like in other countries selected populations are kept alongside conservation flocks of ducks that provide genes useful for breeding (ALDERSON, 1990; SHAHIN et al., 2000; KSIĄŻKIEWICZ, 2002; ISGUZAR et al., 2002; KSIĄŻKIEWICZ, 2003; WAWRO et al., 2004) . WITKIEWICZ et al. (2004) reported a greater number of muscle fibres of lower diameter in the pectoralis muscle of ducks from conservation flocks compared to breeding strains. From the viewpoint of meat quality, the greater number of finer fibres is more beneficial because fibre diameters are negatively correlated with meat tenderness (KŁOSOWSKA et al., 1994) . According to PINGEL (1990) , selection of ducks for meat traits may deteriorate the eating quality of meat. Good quality of meat is determined, among others, by the content of soluble collagen and polyunsaturated fatty acids, and by the energy value of meat. Considerable differences between ducks of different origin in the content of total collagen and fatty acids in pectoral muscle were reported by SMITH et al. (1993) , GÓRSKA and GÓRSKI (1997) and WOŁOSZYN et al. (2002 WOŁOSZYN et al. ( , 2006 . The aim of this study was to compare ducks from breeding strains and conservation flocks for carcass tissue composition and the content of total collagen, soluble collagen and fatty acids in pectoralis muscle.
Material and Methods
The experiment was carried out with 7-week-old ducks from breeding strains A44 and P66 and conservation flocks P33 and K2 (Miniducks) from the Department of Waterfowl Breeding of the National Research Institute of Animal Production (ZHDW IZ) in Dworzyska. The above conservation flocks are included in the FAO World Watch List (2000) of farm animals. The breeding strains were created in Poland in the 1970s. Strain A44 was developed from Pekin ducks of English origin. Strain P66 was created using the old Polish strains of Pekin ducks: P11, P22, P33, P44 and P55. Flock P33 has undergone no selection since 1981. Flock K2 was created in 1978 at the ZHDW IZ in Dworzyska (KSIĄŻKIEWICZ, 2002) . For this purpose were used wild mallard ducks (Anas platyrhynchos L.) and Pekin ducks. There is no selection in conservation flocks. Birds were reared in groups of 100 (50 males and 50 females), first (until 3 weeks of age) in a closed facility with a controlled environment, and later in restricted, partially roofed outside runs on straw. Feed mixture contained 20% crude protein and 12.13 MJ AME energy until 3 weeks of age and 16.5% protein and 12.34 MJ AME energy from the 4th week onwards. Feed was provided on an ad libitum basis. Housing, feeding and care conditions conformed to the current requirements for ducks presented by MAZANOWSKI and KSIĄŻKIEWICZ (2004) and were the same for all the groups. At 7 weeks of age, all birds were individually weighed and 10 animals (5 males and 5 females) were taken from each group for further analyses. Their body weights were close to the flock average for males and females in a group. The chosen ducks were slaughtered and their carcasses were cooled at 4°C for 18 h. Dissection analysis was performed according to the method of KISIEL and KSIĄŻKIEWICZ (2004) . Samples were taken from the rostral, middle and caudal part of the pectoralis major muscle. Total collagen was determined basing on colorimetric measurement of hydroxyprolin content (ETHERINGTON and SIMS, 1981) . Soluble collagen was determined according to the procedure used for determination of total collagen following thermohydrolysis of the sample at 77°C. Composition of fatty acids was analysed using gas chromatography (WĄSOWICZ, 1984) . Energy (calorific) value was determined using a KL-10. Statistical calculations for all the analysed traits were made using covariance analysis, and variance analysis was only performed for body weight. Analysis of significant differences was preceded by explorative data analysis to determine an adequate linear model. F-Snedecor and t-Student tests were used to examine the hypotheses about significant differences between the means. Because body weight can determine the magnitude of other analysed traits, it was included in the model as a concomitant (covariance) variable. The following linear model has been employed for body weight: y ijkl = µ + r i + c j + s k + (rc) ij + (rs) ik +(cs) jk +(rcs) ijk + e ijkl where: y ijkl = body weight of ijkl-th bird µ = overall mean, r i = the fixed effect of strain c j = the fixed effect of year s k = the fixed effect of sex (rc) ij = the fixed effect of strain-year interaction (rs) ik = the fixed effect of strain-sex interaction (cs) jk = the fixed effect of year-sex interaction (rcs) ijk = the fixed effect of strain-year-sex interaction e ijkl = the random residual effect connected with ijkl-th observation
Before the analysis, the Box-Cox transformation of data were performed. The computations were done by the use of SAS package programs (SAS, 1991). Results A44 drakes and ducks (Table 1) showed significantly greater body weight (by 225 g on average) than P66 birds. Males and females from breeding strains and the P33 flock had a significantly higher body weight compared to K2 birds. A44 drakes and ducks showed a significantly greater content of pectoralis muscles in carcass (by 2.2% on average) than P66 and P33 birds. In K2 birds of both sexes, significantly more pectoralis muscles (by approximately 1.7%) were found than in P66 birds. Percentage of thigh and lower thigh muscles in carcasses of P66 and P33 drakes was significantly greater (by 1.5% on average) than in K2 drakes. K2 females were characterized by a significantly lower (by approximately 5.4%) content of skin with subcutaneous fat (together with skin of neck) than females of breeding strains and flock P33. Birds of both sexes from conservation flocks contained about 1.99% less total collagen in total protein compared to birds from breeding strains ( Table 2 ). P66 and P33 males showed a statistically greater content of soluble collagen in pectoralis muscle (by 0.037% on average) and in total protein (by 0.18%) than A44 males. Compared to females from breeding strains, females from conservation flocks had statistically more soluble collagen in pectoralis muscle (by approximately 0.065%) and in total protein (by approximately 0.32%). In birds of both sexes from conservation flocks, there was significantly more soluble collagen (by 7.05% on average) in total collagen than in birds from breeding strains. The muscle of K2 males and females contained significantly more polyunsaturated fatty acids (Table 3 ) than in A44 males (by 3.6%) and P66 females (by 2.8%), respectively. Pectoralis major muscle of drakes and ducks from both conservation flocks was characterized by a significantly lower energy value (by an average of 0.19 kcal/g) than in P66 drakes and ducks from both breeding strains, respectively. Discussion The content of total collagen and fatty acids in pectoralis muscle and the energy value of this muscle in Pekin ducks were the subject of a few investigations, e.g. SMITH et al. (1993) , GÓRSKA and GÓRSKI (1997) and WOŁOSZYN et al. (2002) . GÓRSKA and GÓRSKI (1997) , when analysing Polish conservation flocks ducks P11, P22, P44 and P55, showed a similar proportion of total collagen in total protein to that found in our study in the breeding strains. The results obtained by these authors were greater by 1.91% on average than those obtained here in the conservation flocks. These differences are probably related to the origin of ducks and indicate greater value of the conservation flocks analysed. The content of monounsaturated fatty acids shown in the present study for ducks from conservation flocks was an average of 27.2% greater, and that of polyunsaturated fatty acids an average of 14.2% lower, than in ducks of these flocks analysed by WOŁOSZYN et al. (2002) . In addition, in our studies we found an approximately 6.0% lower content of saturated fatty acids compared to the studies of WOŁOSZYN et al. (2002) . These differences could be caused by the fact that WOŁOSZYN et al. (2002) examined the pectoralis (major and minor) muscle and by the feeding system (GRABOWSKI, 1993) . Furthermore, the percentage of monounsaturated fatty acids found in the present work in ducks from breeding strains and conservation flocks was approximately 17.1% higher, and that of polyunsaturated approximately 3.1% lower, than in the pectoralis muscle of Pekin-type ducks as reported by SMITH et al. (1993) . The content of saturated fatty acids in our study compared to the experiment of SMITH et al. (1993) was lower by about 11.0%. Percentage of fatty acids in pectoralis muscle in the ducks of breeding strains and conservation flocks points to a high dietetic value of their meat. The muscle of ducks from conservation flocks compared to breeding strains was characterized by lower energy value, which nevertheless was about 0.26 kcal/g greater than in the studies of SMITH et al. (1993) . The satisfactory body weight found in 7-week-old ducks from the P33 conservation flock, and the considerable muscling and low fatness of carcasses, as well as greater percentage of soluble collagen and polyunsaturated fatty acids and lower energy value of the pectoralis major muscle in ducks from both conservation flocks, are indicative of good quality of this meat and the possibility of using these birds for producing safe food and in breeding programmes for further improvement of the existing, and for creation of new, strains of ducks.
